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This invention relates to la-*ap coatings and, * 
nore particularly, to ccatlr^s which are adapted to be 
applied to the exterior surface of a lamp envelope for 
either i ndoor or outdoor use . 

In the praotice- of the prior art, colored In- 
candescent lamps have "bean aanufaotured by the sany millions, 
modifying the co lor- inp£i-tirg coating in accordance with 
the coating appearance desired and the type of use intend- 
ed for the lamp. In one type of Christinas l^ *^p intended 
10 for indoor use only, a colored or pigmented cellulose 
acetate lacquer has he en applied to the out3ide of the 
finished clear lasp by a dip coating procedure. If such 
a coating is subjected to the temperature and hrcaidity 
extremes of outdoor use, however, the coating loosens and 
peels because of moisture effects and temperature extremes 

For Christmas la^ps Intended for outdoor use, 
the color costing has bean applied as an alcoholic sus- 
pension of a pigment in an inorganic binder sprayed onto 
the inside surface of the la=p envelope. Such 9. coating 
20 Is veil suited for outdoor use since being on the Inside 
of the lamp envelope, It Is never directly exposed to 
moisture and weather effects . However, the coating Is 
quite expensive since a lengthy conditioning or talcing 
period is required In the eanuf acturlng process, in order 
to renove gaseous impurities and moisture from the internal- 
ly applied coating, thereby talcing the lamp relatively 
expensive. 

In a third type of colored incandescent lamp, 
a ceradc coating (colored glass frit) has been applied to 
30 the outside surface of the lamp. Such coatings are quite 
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satisfactory from the standpoint to weatherability, bur 

are quite e pensive to apply and a relatively large 

number of rejects are produced due to isiperf ect coatings . » 

Since the fores 0 *^ different types of coatings 
all have to be applied by different processes, these 
unduly coniplicate the manufacturing techniques and, in 
addition, require an excessive amount of costly equipment 
and floor space* Proa the standpoint of co3t of ^ 
application, the lowest cost coating is a lacker coating 
10 which is applied on the outside of the finished lacp by $ 
meens of a dip- coating process. It would thus be desirable 
from the standpoint of cost and performance to have a uni- 
versal indoor-cut door coating which could be applied to 
the exterior surface of an incandescent lacp by a single 
dip process • 

It is the general object of tho present inven- 
tion to provide an inexpensive external coating for an 
incandosoent lamp envelope which is resistant to sunlight 
and atmospheric coisture and hurnidity, 
20 It is a further objeot to provide an inexpensive 

exterior incandescent laap coating which is thermally 

etable and resistant to appreciable degradation through § 
oxidation, even when exposed to high temperatures for 

v 

prolor^ed periods of tir ». 

It is another object to provide an inexpensive 
exterior incandescent lazrp coating which is resistant 
to thereal cycling due to rapid changes in temperature euch 
as are encountered when the ambient tenperatures are 
quite low and the lamp is energized* 
3 0 It is an additional object to provide a plasJtlc * 

exterior lamp coating which possesses good adhesion to the 
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glass envelope even in the presence of moisture, ioe, or 
high huaidity. 

It is yet another object tc provide an exterior 
larcp ooating which essentially comprises organic caterlal 
which vill not exhibit any tacrine as on the surface at 
the lamp envelope operating temperature. 

It is still another object to provide an 
exterior lamp coating which is particularly adapted to be 
applied by a high speed dipping procedure and will not 

10 abrade under the conditions of operation to which, the lamp 
is subjected. 

It is a further object to provide an exterior 
lamp coating which displays a good surface gloas and flows 
out when applied so that its appearance will be cc=er- 
cially acceptable. 

The foregoing objects of the invention, and other 
objects which will bee one apparent as the descripdon 
proceeds, are achieved by providing a hollow, - light - 
transmitting glass member, such as an incandescent lasp 

20 envelope, which is adapted to surround a source or radi- 
ations such as an incandescent filament." A coating is 
carried on the external s urface of the glass ttp^x ar* «u-.d 
comprises (a) a polymer consisting essentially of poly- 
methy lmethacry late which has a tack point temperature of 
at least 170°C; (b) from 0.l£ to 10$ by weight of the poly- 
met hylmethacryiat e resin of an o rgano func t lona 1 _s which 
behaves as a coupling ag ent wherein the organic functional 
groups of the silane are reacted with the polyr^ric 
matrix of the coating, and silicon functional greu?s of 

30 which are reacted with the surface portion of the class 
member; and (o) from 2£ to 20£ by weight of th©=- 
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polymethylmethacrylate resin or an additive organic sub- 
stance which is at least substantially transparent, has a 
boiling temperature a.z ati^aspheric pressure of at least f 
250 a C, and is coirpleteiy soluble if: the polymethylmeth- 
acrylate within the temperature range of fron -Ao*C to 
170°C. The additive organic substan ce is introduced to 
prevent crystallization of the polyffiethyl nethacrjylajr 0 poly- 
mer in the coating, which, viisn it occurs, is ruinous 
in a lamp coating. - 

10 For a better understanding of the invention, | 

reference should be niade to the accompanying Craving 
wherein the sole figure illustrates an elevaticnal view 
of a Chris toas tree lamp, with a portion of the lacp envel*^ 
ope shown in section to illustrate the coating of the— 
present invention. 

With specific reference to the fora of the 
Invention illustrated in the drawing, the laisp 10 comprises 
a sealed glass envelope 12 *hich encloses either a vacuus 
or an inert gas. A conventional Btem 14 terminates in 

20 a press .portion 15 through t±£ca lead-in conductors IS are 
sealed, and an incandescent filament 20 is supported 

between the inwardly extendirg extremities of. the lead-in ' 9 

conductors 18. The lead- in conductors electrically * 
connect to a conventional screw-type base 22 which is ' 
affixed to the neck portion of the envelope 12. The stem 

seal can be replaced by a conventional butt seal if ■ 

I 

desired. 1 
The laap coating 2$ is nodi fled poiyaethyl- : 
methacrylate and is applied as a generally uniform layer = 



30 to th3 exterior surface of the envelope 12. The lamp 
coating 2*4 consists essentially of selected 
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polymethylmethacrylate which has a tack point temperature of 
at least 170*C, and an inherent viscosity of 0.44 or greater, 
with an addition of a 3iaall amount of an organofunctior.al 
silane and an additive organic substance having particular 
characteristics, as will be specified hereinafter. 

With respect to the minimum tack point tempera- 
ture of the polymethylmethacrylate, this is required to be 
at least 170*C that in order that dust or lint or similar 
substance will not adhere to the exterior coating, when 
the lamp is operated. This tack point temperature is 
readily determined by coating a slide or similar glass 
member or a given style of lanp with* the polymethylmeth- 
acrylate and exposing it to the specified temperature 
of 170* C, for a period of 15 ninutes, usually by ener- 
gizing the coated lamp. A small piece of tissue paper 
is lightly pressed onto the heated coating and then pulled 
away. The paper should be readily removable from the 
coating vithout any evidence of sticking or deposition 
of lint or fibre. It vas found that this minimum specified 
tack point temperature is olosely related to the molecular 
weight (and thus to the inherent viscosity) of the poly- 
methylmethacrylate, with the higher the molecular weight 
of this material, the higher the tack point temperature . 
As an example of evidence of the proper molecular weight 
of a suitable polymer, a polymethylmethacrylate having an 
inherent viscosity of at least 0.44 was found to be accept- 
able. Inherent viscosity as defined herein is the viscosity 
of a solution containing 0.25s- of polymer in 50 nl « of 
chloroform, measured at 25°C., using a #50 Cannon Fenske 
Viscometer. Also see pages 80-81 of Billmeyer, "Textbook 
of Polymer Science*, lnters-cier.ee Publishers, 
New York, (IS62) . The logarithm of inherent 



viscosity is directly proportional to the logarithm cf 
weight average molecular weight. Thus, inherent viscosity 
io a convenient basis for comparing molecular weights ♦ 

Vhile ouch a ae thy line thacry late polymer will be 
quite stable, under the temperature and weather extremes 
to which it Is exposed, IT coated alone onto the glass 
bulb its adhesion to the glass vill be relatively poor. 
In order to improve the adhesion of the polymer to the glass 
bulb, there is inoluded therewith from 0.l£ to 10$ by 
10 weight of the polymethylmethacrylate of an organofunctional 
silane, wherein organic functional groups of the silane 
are reacted with the polymethylmethacrylate and silicon 
functional groups are reacted with the surface portions 
of the glass number. A y_^T satisfactory o rgarto fun r f : lori al— 
^Bllane- la H- ^-amlnoethyl- J -aininopropyltrlmethoxybilane . 
^Other "organciunctional si lanes which are also quite satis- 
factory are $ - methacryloxypropyltrimethoxycilane, i' - 
glycidoxypropyltrlnsthoxyeilans cr vinyltrtethoxysilane . 
These si lanes can be used alone or in combination. The 
20 characteristics of these organofunctional silanes are such 
that the ambif uncticnal groups t hereof will react with 
both the surface of the gins* and the po lymethylmethacrylate 
in order to act as an adhesion promoter or coupling agent 
between the surfaces of its glass and the polymer. A 
discussion of such coupling of agents is found in "Handbook 
of Adhesives" published by Relnhold, Kew York, 1952, 
Chapter 33 by W. J. Eakins . 

The high nolecular weight polymethylmethacrylate 
as modified by the foregoing silane adhesion promoters 
30 • is quite suitable in performance for short perlodo of 
operation. In prolor^ed tenting under the temperature 
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extremes and temperature gradients to which the lamp coating 
are subjected, however, the polyse thylaet ha crylates display 
a tendency toward growth of crystals within the coating 
film due to polymer crystallisation. .In order to prevent 
this crystal growth, there is added to the polymethylmeth- 
acrylate and the nixed adheaion-prcciotlrg silane Troa 
2* to 20£ by weight of the polymer or an additive organic 
substance which ia at least substantially transparent, 
has a boiling temperature at at co spheric pressure or at 
least 250°C, and ia completely soluble ia the polymethyl- 
methacrylate within the temperature range or about -*K)*C 
to 170°C J which t perature range represents the temperature 
extremes to which the coating can be subjected. The exact 
functioning or the additive "crystal preventing" substance 
is not clear, but every substance falling within tho rore- 
going general categorisation ia operative. Aa an example, 
the rolloving additives can be used and are pre r erred: 
butyl bensyl phthalate; chlorinated biphenyl; butyl 
phthalyl butyl glycolate; N-ethyl toluene sulfonamide; 
tricresyl phosphate; or polyi3 obuty Ice tha cry late . Many 
materials may be used as additives in order to prevent 
crystal growth in the coatings and exacple3 are as rolloua: 
methyl abietate; dibutoxyethylphthalate ; dibutyl sebacate, 
dibutyl tartrate; di- (2-e thylhexyl ) aselate; dl-(2-ethyl- 
hexyl) phthalate; pentaerythritol esters; isooctylbenzyi 
phthalate; isodecyl benzyl phthalate; castor oil; dioctyl. 
phthalate, dibutyl phthalate; or chlorinated biphenyla . 
This listing or possible additives is by no meano inolu&ive, 
of course* but represents the range of additive materials 
which will Amotion as crystal Inhibitors. 

S uram r ising the composition or the basic coating, 



it essentially comprises a three component ays tea, nascly, 
a eeleoted polymethylmethacrylate pclyner having an inherent 
viscosity of 0.44 or greater, the organofunctional silane, 
and the additive substance. While the organofunctional 
ailane oan be used in amounts of froa 0.l£ to 1(# by 
waight of the polymethylmethacrylate' vehicle j it pre" -bly 
is used in amounts of from 0*3£ to 3^ by weight of the 
polyser with a preferred example being about 0.5£ by 
weight of the polymethylmethacrylate., While the additive 
organic substance can be used, in amounts of froa 2^ to 20yL 
by weight oC vhe polymethylmethacrylate, it preferably 
is used in amounts of -rom 5^ to 15^ by weight of the 
polyaer. A preferred exanple for the additive substance 
is about 10£ by weight of the polymethylmethacrylate. 

Vhile the main constituent of the present lamp 
coating is essentially polymethylmethacrylate, other 
slightly modified polymethylmethacrylate polymers can be 
utilised in a coating. An example of such a type is a 
polymethylmethacrylate containing, for example, 5% by 
weight of acryla^icte as a ccrsoncmer . Other cc=»nomers 
can also be used. The foregoing coating is substantially 
transparent. A specific exanple for preparing such a 
transparent coating follows: 2,373 grans of a solution 
of polymethylmethacrylate (having ar. inherent viscosity 
of 0.442) is dissolved in solvent consisting of a mixture 
cf toluol, methylethyl ketone and butanol in the volume 
ratio of 50/2;0/10. The solution exhibits a viscosity 
of about 240 cps at 25 °C. and is 30# solids, by weight. 
To this solution Is added 137-5 grams of powdered poly- 
methylmethacrylate havi-ig an inherent viscosity of about 
1.20. There is then added 425 grans of acetone, 15 graas of 
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if - S^cidoxypropyltrimethoxysilane and 1C£ by weight or 
the total polymer of -butyl benzyl phthalate. The resulting 
lacquer Is milled to a uniform consistency. The lai^p3 
are dip coated with the lacquer and thereafter baked at 
a temperature of 8o*C for 45 minutes. The resulting coating 
Is clear and lamps ooated therewith can be used either for 
outdoor or Indoor application with no deleterious effects. 

The usual lamp coating is translucent, or colored, 
or both. - A colored coating is readily achieved by adding 
a coloring aubst anoe in the form jof a dye, or a pigment, 
or a mixture of a dye and^ajpis^nt to the lacquer. The 
coloring substance, by the preferred procedure, is evenly 
dispersed throughout the lacquer or dissolved In the lac- 
quer by ball milling for a period of about 15 hours . There 
may also be added to the lacquer a predetermined amount of 
finely divided, light-scattering substance, in order to 
provide the coating with a desired degree of trans lucency. 

As a specific example, benzidine yellow in the 
amount of 10 grama and phthalocyanine greon in the amount 
of 70 grass when added to the foregoing example will 
provide a green pigmented lacquer. The lacquer can be 
...,de more translucent by adding thereto 48 grazs of finely 
divided titanium dioxide, which serves a light -scattering 
function. A blue pigmented lacquer can be made by adding 
to the foregoing example of the clear lacquer 45 gran3 of 
phthalocyanine bluei This lacquer can be rr.ade irore trans- 
lucent by the addition, of 70 grams of . titanium dioxide. 
A pink lacquer can be formulated by adding 1.4 grams of 
diazo red to the foregoing clear lacquer example and this 
lacquer can be rendered translucent by adding 6$ grams 
of finely divided titanium dioxide. An orange lacquer can 



be fabricated by adding 2 grams of the diazo red and 63 
grora of "Croaophtal Qold" or chrome yellow thereto. 
The lacquer can be rendered core translucent by adding r 
63 graza of titanium dioxide. A red lacquer can be com- 
pounded by adding $\ grans dlazo red to the clear lacquer 
together with 18,0 grass of titanium dioxide pigment and 
a blue lacquer can be fabricated by adding 44 grams 
phythalocyanine blue thereto, in conjunction with 70. 0 . 
grams of white titanium dioxide pigrtent. 

In order to fore transparent colored coatings , 
a dye soluble in the polymer is preferably used in piece 
of a pigment. As an example, to form a blue transparent 
lacquer coating composition, 5.5 grass of blue aso type dye 
are added to the above described clear lacquer . 

As a second example of transparent colored coatings, 
600 grans of the foregoing polymethylmethacrylate solution 
using the 50/40/10 toluol/aethyl ethyl fcetone/butanol 
solvent has dissolved therein 35 grans of solid poly- 
met hylmetha cry late having an inherent viscosity of 1.20. 
A similar solution can be obtained by nixing 6 00 grams 
of Rohm and Haas "Acryloid" A-21LV and 35 grams of DuPont 
"Lucite" #2041. To this clear lacquer solution is added 
67 grass of acetone/ 3.8 grams of the Indicated }f- 
glyciooxyprcpyltrimethoxysilane and 18. 9 grams of butyl 
benzyl phthalate. A red transparent lacquer can be prepared 
by milling an azo type scarlet dye into the resulting 
lacquer and fuchsia, amber or green transparent lacquers 
can be readily fabricated by milling appropriate azo dyes 
into these lacquers. 

Ail of the foregoing examples can be readily * 
applied to the exterior surface of the finished incandescent 
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lairps by a 



dip coating process ^nd the resulting coatings 



will have a substantially uniform thickness of from 1 to 
2.5 mils. The thickness of the coating trill depend upon 
jcinor variations in viscosity in the coatins lacquer 
and -he manner of evaporating oolvr.ta . Tola indicated 
thickness la not intended to be Uniting, however, and iaay 
be varied considerably. The resulting coated lanps all 
have a tack temperature of moro than the indicated 170*C. 
Resistance of the coatings to thermal shock Is excellent 
and they will withstand repetitive cycles froa 150*C to 
a plunge in ice water. The long-tixe moisture resistance, 
hynrolytic stability and adhesion to glass of the coatings 
is excellent and they will withstand Immersion in boiling 
water for long periods of time with no ill effects The 
coatings can also be aged at relatively higi temperatures 
without displaying any degradation el therein color or 
physical characteristics throughout the lire expectancy 
of the longest life lanip types ♦ Satisfactory color 
retention and freedom from discoloration has been obtained 
in which pigmented c eatings, after, for example, 3000 
hour- of energized operation on 10 watt night lights. 
The coatings are sufficiently hard to resist any tendency 
to abrade and they display a high gloss. 

It will be reoosnizod that the objects of tho 
invention have been achieved by providing a lamp coating 
which can be applied to the exterior surface of all types 
of lasips and which coating has excellent resistance to 
sunlight and atiuospheric moisture and hunidity, is thermal ly 
stable- when subjected to relatively high temperatures for 
prolonged periods, will, resist thermal shock, possesses 
good adhesion to the glass in the presence of moisture 



and bttidity, possesses a high taclc point temperature, la 
adaptable to external coating by high speed dipping pro- 
cedures, possesses good abrasion resistance and has good * 
surface gloss. 

As a possible alternative embodiment , the 
present coatings can be coated into a chiciiey shaped 
glass nesber vhlch is adapted tc be fitted over an incan- 
descent lamp, Sush a member, of course, la hollo* and is 
adapted to surround a source of radiations such as an 

incandescent la=p or other type of light source. ' 

Vhilo best embodiments of the invention have 
been illustrated and described in detail, it is to be . 
particularly understood that the invention, is not United 

t : -3 

thereto or thereby. ^3 
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The ssbodirant. of tho invention In which an -.-elu- 
sive property or privilege 1= claineu are define *a rollows: 

1. A hollow llght-tranwitcixig s i aB3 neaher 
adapted to surround a aouroe of radial-one. a coating 
carried on tb. external efface of ea id glass aald 
coating comprising a nixturo of: 

(a) a polyaer oonslstins essentially of 
poly^tiyl^thacrylate having « tack point temperature . 
of at least 170'C. and an inherent viscosity of at least 
0.1;4j 

(b) from 0.1* to 10* by weight of «ald poly- 
methylmethacrylate of an oigan a func £ io:va 3 jian a navlng . 
organ^funo«o^_grcup3 and silicon functional group* , 
organic functional group of 3ai d 8f;Une reacted_vith said 
polymethylacrylate and =111 con functional groups of" said . 
fillane reacted with the surface of * a i d s i a3e aeuber no 
couple said polymethylmethacrylate to said gl a38 ne « ber; 
and 

(c) from 2* to 20* by Wright of said poly- 
methylmethacrylate of an additive organic substence which 
la at leaat substantially transparent, has a boiling 
temperature at atmospheric pressure of at least 250'C., 
and la corplc-tely soluble In said jolyscthy^ethacrylate 
polymer within the temperature rang* of fm* -1» 0 *C to 170'C. 

2. Tha coated glass r-ersh-r ao specified in 
claim 1, wherein said gl* 36 B e=ber Is a sealed envelops 
for an Incandescent la=p, and said envelope encloses an • 
Incandescent filament. 
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3. The o oat ad glass member specified In 
claim 1, wherein said coating includes a coloring substance 
in predetermined quantity sufficient to impart a desired 
absorption of light to said coating* 

The glass ©ember as specified in claim 3# 
wherein said coloring substance comprises a dye dissolved 
in said coating* 

5, The glass member as specified in claim 3, 
wherein said coloring substance comprises a pigment dis- 
persed throughout said coating* 

6. The glass as specified in claim 1, wherein 
8 aid coating has dispersed throughout a predetermined 
amount of very finely divided, light-scattering substance* 



7* The coated glass member as specified in 
claim 1, wherein said ailane is at least , one material of the 
group consisting of K- amlnoethyl- . <f - aalnopropyl- 
trimethoxysilane* if -methacryloxypropyltrimethoxysilane, 
if- glycidoxyprcpyltrimethoxyailane and vinyl triethoxy- 
s llane * 

S. The coated glass member as specified in 
claim 1, wherein said additive organic substance is at 
least one material of the group consisting of butyl benzyl 
phthalate* chlorinated biphenyl, butyl phthalyl butyl 
glycolate, N-ethyl toluene sulfonamide* tricre3yl r^oaphate, 
and polyisobutylmethficrylate* 

9. The coated glass member as specified in claim 
1, wherein said silane la at least one ciaterial of the group 
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consisting of -aniinoethyl- jT - auinopropyl trirr.echoxy- 

silane,^ -^thacryloxypropyltri^cthoxysil&ne , - 
gly c i doxy propyl trivet hoxy si lane and vinyl triethoxysilane, 
and wherein said additive organic substance is at least 
one arterial of the group const sting of bucyl benzyl ph- 
thalate, chlorinated bipheryl, butyl phthalyl butyl gly- 
colate, N-ethyl coluene sulfonamide, tricresyl phosphate, 
and polyisobucyli^echacrylate. 

10. A hollow light- transrait ting glass uenber 
adapted to surround a source of radiations, a coating 
carried on the external surface of said glass member, said 
coating coruprising a mixture of; 

(a) a polymer consisting essentially of poly- 
methylmethacrylate having a tack point temperature of at 

o 

least 170 C, , and an inherent viscosity of at least 0,44; 

(b) frca 0.37. to JI by weight of said poly- 
Lie thy lmethacry late of an orgauc functional silane having 
organic functional groups and silicon functional groups , 
organic functional group of said silane reacted with said 
polyr«e thy Icethacry late and silicon functional groups of said 
silane reacted with the surface of said glass mecibvr to 
couple said polymethylmethacrylate to said glass member; and 

Cc) from 5Z to 152, by weight of said cethacrylate 
of an additive organic substance which Is at least sub- 
stantially transparent., has a boiling temperature at at- 

o 

a^sphcric pressure of ac least 250 C. t and is completely 

soluble In s»-id cethacrylate within the tenperature range 

o o 
of from -40 C. to 170 C. 
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